observed at different temperatures with a variable temperature control, working on the principle of a heat exchanger. The x-irradiated sample of pivalic acid gave an ESR spectrum which resulted from a superposition of spectra from two different radicals. One spectrum contained ten absorption peaks equally spaced and having a Gaussian intensity distribution with ratios of 1 :9:36:84: 126: 126: 84:36:9: 1. The number of peaks in this spectrum and the intensity distribution agree with the theoretical ESR spectrum expected from a t-butyl radical C-(CH3h where the unpaired electron interacts equally with the nine hydrogen nuclei through hyperconjugation. The measured hyperfine coupling constant is 22 G and is in reasonable agreement with coupling constants measured for the t-butyl radical in the liquid state. 2 The second spectrum of the superimposed spectra was a centrally located resonance having a g value approximately equal to that of the free electron (2.0023) .
The x irradiation must break the a-carbon bond to the acid group in order to produce the t-butyl radical.
If the a-carbon bond is broken in this manner, the other irradiation damage products are most likely C02 and H.
On warming, the t-butyl radical is converted to a second radical as can be seen in Fig. 1 Chicago, Chicago, Illinois (Received 11 August 1964) I N recent work on the electronic states of molecular crystals of aromatic molecules! (triplet-exciton, charge-transfer, excess-electron, and hole states) 1l"-electron molecular orbitals have been represented in terms of linear combinations of SCF carbon-atom atomic orbitals (SCF AO), the purpose being to represent properly the tail of the molecular wavefunction. However, it is known that the effective "atomic" orbitals needed in molecules are somewhat less extended in space than the self-consistent field atomic orbitals due to shifts in electron density needed for binding.
To determine the adequacy of this approximation, we have investigated the 1l"-type orbitals of the C 2 molecule recently determined with high accuracy by John Greenshields 2 using the homonuclear diatomic SCF program of Wahl and Roothaan at the Laboraat 130 0 K changes to the spectrum C as the temperature of the sample is increased to 250°K. The nature of the second radical has not been determined. The ESR spectrum for pivalic acid completely disappears when the temperature is raised to 273°K.
The ESR spectra for x-irradiated t-butyl alcohol at 130 0 K do not show a well-resolved t-butyl radical, as would be expected if the OH bonded to the a-carbon were removed by ionization. The observed spectra are not resolved, but appear to result from the superposition of a seven-component spectrum and a four component spectrum. The radicals formed could then be the isopropyl radical (CH 3 )2COH and the methyl radical . CH 3 . We have obtained single crystals of t-butyl alcohol, and plan to study the spectra from the single crystals. Since the coupling constants of these radicals are essentially isotropic, the ESR should not be orientation dependent.
* This work was supported in part by the U. S. Atomic Energy Commission. Other footnotes are counted as textual material. Proof will be sent to authors of all Letters. As in the past, the publication of Notes, Comments, and Errata will await the receipt of proof corrected and approved by the authors. The rapid publication schedule of Communications does not allow the usual time for the return of corrected proof by authors. Authors of Communications are requested to transmit corrections, on the day that proof is received, by telephone or air mail to the Editorial Department of the American Institute of larger errors. For semiquantitative purposes the use of linear combinations of carbon atom SCF atomic orbitals in 3 P state seems to be quite adequate.
Physics, where the proof will be corrected. The publication of Communications will not be delayed for receipt of authors' corrections.
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